In vitro study of matrix metalloproteinase/tissue inhibitor of metalloproteinase production by mesenchymal stromal cells in response to inflammatory cytokines: the role of their migration in injured tissues.
The transmigratory capacity of bone marrow (BM) mesenchymal stromal cells (MSC) through the endothelial cell barrier into various tissues and their differentiation potential makes them ideal candidates for cell therapy. Nevertheless, the mechanisms and agents promoting their migration are not fully understood. We evaluated the effects of several inflammatory cytokines on the migration of BM MSC and matrix metalloproteinase (MMP)/tissue inhibitor of metalloproteinase (TIMP) production. The migratory potential of BM MSC was evaluated using a Boyden chamber coated with Matrigel in the presence and absence of stromal cell-derived (SDF)-1alpha, platelet-derived growth factor (PDGF)bb, insulin-like growth factor (IGF)-I and interleukin (IL)-6. The ability of inflammatory cytokines to induce MSC migration was tested in presence of their respective Ab or blocking peptide. We used immunofluorescence to check the expression of cytokine receptors, and MMP/TIMP production was analyzed at the protein (human cytokine array, enzyme-linked immunosorbent assay (ELISA), gelatine zymography and Western blot) and mRNA quantitative real-time polymerase chain reaction (qRT-PCR) levels. We have demonstrated that inflammatory cytokines promote the migratory capacity of BM MSC according to the expression of their respective receptors. Higher migration through Matrigel was observed in response to IL-6 and PDGFbb. qRT-PCR and cytokine array revealed that migration was the result of the variable level of MMP/TIMP in response to inflammatory stimuli. Our observations suggest that chemokines and cytokines involved in the regulation of the immunity or inflammatory process promote the migration of MSC into BM or damaged tissues. One of the mechanisms used by MSC to promote their migration though the extracellular matrix is modulation of the production of MMP-1, MMP-2, MMP-13, TIMP-1 and TIMP-2.